1. Background {#sec83389}
=============

The 8-year Iran-Iraq war (1980-1988) was one of the longest wars of the 20th century and led to enormous casualties. According to a report by the Organization of Veterans and Martyrs Affairs of Iran, the war resulted in a total of 20801 amputees, of which, 12981 were lower extremity amputations ([@A21891R1]). Most of these amputees, especially those with bilateral lower extremity amputations, need significant help with activities of daily living, which in turn affects their family members' quality of life (QoL). Bilateral amputees have lower quality of life compared to general population ([@A21891R2], [@A21891R3]). Providing long-term care to disabled patients is exhausting and associated physical, emotional, societal and financial stressors can impact the caregivers' QoL ([@A21891R4]-[@A21891R9]). Since most victims of war-related lower extremity amputations were young at the time of their injury, they required care since adolescence ([@A21891R10]-[@A21891R13]). Moreover, lower extremity amputations are often accompanied by other injuries, such as upper extremities amputations, which further increase the victims' need for assistance with performing daily activities ([@A21891R14], [@A21891R15]).

In our country, providing care for patients with disabilities is mostly performed by their family members, especially their wives ([@A21891R7], [@A21891R16], [@A21891R17]). Therefore, in addition to performing their marital duties, patients' spouses have to act as their caregivers, adding to their workload and stress level ([@A21891R7]). To provide care for patients with disabilities, spouses have to make numerous adjustments to their lives ([@A21891R6], [@A21891R7], [@A21891R9], [@A21891R16], [@A21891R18]-[@A21891R22]). Providing care for patients with chronic disability affects caregivers' social lives and relationships and can lead to feeling lonely and depression. This ultimately results in poor health and lower QoL for both patients and their caregivers ([@A21891R6], [@A21891R7], [@A21891R9], [@A21891R16], [@A21891R18]-[@A21891R22]). Since previous researchers found a positive correlation between QoL of caregivers and quality of provided care ([@A21891R23]-[@A21891R25]), one can assume that caregivers' higher QoL can in turn result in higher patient satisfaction and improved patient care.

2. Objectives {#sec83390}
=============

In this study, our goal was to assess the QoL in spouses of war amputees with bilateral lower limb amputations and to find factors affecting caregivers' QoL. We compared the QoL of both amputees and their spouses to assess any correlation between them.

3. Patients and Methods {#sec83391}
=======================

In a cross-sectional study, spouses of 244 veterans with war-related bilateral lower limb amputations, registered in the Organization of Veterans and Martyrs Affairs of Iran, were invited to participate. The study was performed at Mashhad University of Medical Sciences, Mashhad, Iran in 2011. The veterans had to have a primary (amputation occurred in the battlefield) or secondary (amputation occurred for treatment in a hospital secondary to battle injury) bilateral lower extremity amputation resulting from a single battlefield injury during the Iran-Iraq war (1980-1988). The spouses had to have provided care for the veterans for at least one year. Amputees or spouses with coexistence of other disabilities such as chemical injury, medical comorbidity or psychotic disorder that can affect function and QoL were excluded from the study. After explaining the details of study, 189 couples accepted to participate. The Ethics Committee of our institution approved the study and all amputees and their spouses signed the consent form prior to initiation of the study. We gathered data by conducting face-to-face interviews and filling out questionnaires. Information about age, gender, education level, duration of time since amputation, duration of care provided by the spouses and SF-36 questionnaire for both veterans and their spouses were collected.

The SF-36 questionnaire contains both Physical Component Summary (PCS) and Mental Component Summary (MCS) parts determined by adding up the four domains included in each domain. Each domain is directly transformed into a 0-100 scale on the assumption that each question carries equal weight. The eight domains are vitality (VT), physical functioning (PF), bodily pain (BP), general health perceptions (GH), physical role functioning (PR), emotional role functioning (ER), social role functioning (SF) and mental health (MH). Higher scores indicate better QoL. The validity and reliability of the SF-36 had been tested in Farsi speaking people in Iran before and used for various diseases and disabilities ([@A21891R25]). To determine the severity of amputation, we used the number of remaining functional joints (ankles, knees, hips) in both lower limbs from one to six ([Table 1](#tbl21205){ref-type="table"}) ([@A21891R26]).

We used SPSS version 16 (SPSS Inc., Chicago, IL) for statistical analysis. Continuous variables were reported as means and standard deviations and nominal variables were expressed as frequencies and percentages. To find correlation between different variables we used Pearson correlation test for parametric variables and Spearman correlation test for non-parametric ones. Multivariable analyses were performed at the end to find the predictors of QoL. P \< 0.05 was considered significant. For interpretation of correlation, we assumed coefficients of less than 0.4, 0.4 to 0.7, and more than 0.7 as weak, moderate and strong, respectively.

###### Classification of Bilateral Lower Limbs Amputation According to Remaining Functioning Major Joints (Ankles, Knees, Hips)

  Definitions and Subtypes                                       Type       Examples
  -------------------------------------------------------------- ---------- --------------------------------------------------
  **Without major joint impairment**                             Type I     Trans metatarsal + lisfranc
  **Only one major joint is impaired**                           Type II    Syme + trans metatarsal
  **Two major joints are impaired**                              Type III   Syme + below knee, trans metatarsal + above knee
  Without ankles                                                            
  Without ipsilateral ankle and knee                                        
  **Three major joints are impaired**                            Type VI    Below knee + above knee
  Without ipsilateral ankle, knee and hip                                   
  Without ankle and knee in one limb and ankle in another                   
  **Four major joints are impaired**                             Type V     Below knee + hip, above knee + above knee
  Without ankle, knee and hip in one limb and ankle in another              
  Without ankle and knee in both limbs                                      
  **Five major joints are impaired**                             Type VI    Hip + knee
  **All the major joints are impaired**                          Type VII   Hip + hemipelvic

4. Results {#sec83392}
==========

The mean age of spouses' was 47 ± 7 years (24 to 63 years). The mean duration of care provided by spouses was 25 ± 5.8 years (5 to 31 years). Further details are demonstrated in [Tables 2](#tbl21206){ref-type="table"} and [3](#tbl21207){ref-type="table"}. We compared spouses' QoL with that of general female population and found lower mean scores for body pain and general health domains in amputees' spouses compared to the general population. Emotion score was higher in amputees' spouses compared to that of general population. Other domains were not significantly different in amputees' spouses compared to the general population ([Table 4](#tbl21208){ref-type="table"} and [Figure 1](#fig16171){ref-type="fig"}).

Factors that may affect the PCS or MCS of SF-36 questionnaire were analyzed ([Table 5](#tbl21209){ref-type="table"}). Factors correlated with both PCS and MCS included duration of care, duration of marriage, spouses' education level and the veterans' PCS and MCS scores. Veterans' age, spouses' age and the number of children only correlated with PCS. Veterans' education level only correlated with MCS. In multivariable analysis, only spouses' education level correlated with MCS (P = 0.002 and B = 0.41) and the veterans' PCS only correlated with that of spouses' (P = 0.019, B = 0.31). In evaluating each domain of SF-36 questionnaire for veterans and spouses, except for domains related to physical function, physical and emotion roles, all other domains correlated with each other ([Table 6](#tbl21210){ref-type="table"} and [Figure 2](#fig16172){ref-type="fig"}).

###### Demographic Data in Spouses of Amputees With Bilateral Lower Extremity Amputations ^[a](#fn18948){ref-type="table-fn"}^

  Variable                     Value       Minimum   Maximum
  ---------------------------- ----------- --------- ---------
  **Age of spouse, y**         47 ± 7.0    24        63
  **Age of veteran, y**        50 ± 6.9    28        76
  **Marriage duration, y**     27 ± 7.5    5         57
  **Duration of care, y**      25 ± 5.8    5         31
  **Spouse education, y**      7 ± 4.7     0         19
  **Veteran education, y**     12 ± 4.9    0         24
  **Number of children**       3.3 ± 1.5   0         9
  **Amputation score**         5 ± 0.9     3         7
  **Welfare**                  5.7 ± 0.7   2         6
  **Spouse SF-36**                                   
  Physical function            83 ± 22     20        100
  Role physical                70 ± 41     0         100
  Body pain                    65 ± 35     0         100
  General health               60 ± 24     0         100
  Vitality                     63 ± 21     15        100
  Social function              73 ± 28     0         100
  Role emotion                 69 ± 44     0         100
  Mental health                66 ± 21     4         100
  Physical component summary   51 ± 25     5         100
  Mental component summary     64 ± 25     9         100
  **Veteran SF-36**                                  
  Physical function            50 ± 26     0         100
  Role physical                40 ± 43     0         100
  Body pain                    66 ± 32     0         100
  General health               61 ± 24     0         100
  Vitality                     65 ± 20     5         100
  Social function              80 ± 25     0         100
  Role emotion                 52 ± 48     0         100
  Mental health                66 ± 21     16        100
  Physical component summary   69 ± 23     11        100
  Mental component summary     70 ± 21     11        99

^a^ Data are presented as mean ± SD.

###### Demographic Information of Spouse of Amputees With Bilateral Lower Extremity ^[a](#fn18949){ref-type="table-fn"}^

  Variables                 Value
  ------------------------- ------------
  **Marital status**        
  First marriage            172 (91)
  Widowed                   6 (3)
  Divorced                  9 (5)
  **Occupation**            
  Employed                  14 (7.5)
  Unemployed                174 (92.5)
  **Salary satisfaction**   
  Yes                       36 (19)
  No                        23 (12)
  Unemployed                127 (68)
  **Veteran smoking**       
  Yes                       65 (35)
  No                        123 (65)
  **Veteran addiction**     
  Yes                       21 (11)
  No                        167 (89)

^a^ Data are presented as N0. (%).

###### Comparison of Different Domains of SF-36 Questionnaire in Spouses of Bilateral Lower Limbs Amputees and Normal Population ^[a](#fn18950){ref-type="table-fn"}^

  SF-36 Domains                    Value     General Population   P Value
  -------------------------------- --------- -------------------- ---------
  **Physical function**            83 ± 22   83                   0.83
  **Role physical**                70 ± 41   67                   0.20
  **Body pain**                    65 ± 35   76                   0.00
  **General health**               60 ± 24   65                   0.03
  **Vitality**                     63 ± 21   63                   0.22
  **Social function**              73 ± 28   74                   0.63
  **Role emotion**                 69 ± 44   61                   0.01
  **Mental health**                66 ± 21   65                   0.52
  **Physical component summary**   70 ± 25   73                   0.08
  **Mental component summary**     64 ± 25   66                   0.15

^a^ Data are presented as mean or mean ± SD.

###### Correlation Quality of Bilateral Lower Amputees Spouses With Other Factors

  Spouse SF-36                                Physical Component Summary   Mental Component Summary           
  ------------------------------------------- ---------------------------- -------------------------- ------- --------
  **Age of spouse**                           0.001                        -0.24                      0.15    -0.11
  **Age of veteran**                          0.001                        -0.25                      0.13    -0.11
  **Age difference**                          0.91                         -0.008                     0.94    -0.006
  **Marriage duration**                       0.005                        -0.21                      0.009   -0.2
  **Duration of care**                        0.001                        -0.24                      0.011   -0.19
  **Spouse Education**                        0.04                         0.17                       0.002   0.27
  **Veteran Education**                       0.55                         0.06                       0.04    0.22
  **Number of children**                      0.02                         -0.18                      0.24    -0.9
  **Amputation score**                        0.93                         0.006                      0.24    0.09
  **Welfare**                                 0.27                         0.12                       0.79    0.03
  **Physical component summary of veteran**   0.002                        0.23                       0.03    0.16
  **Mental component summary of veteran**     0.04                         0.16                       0.004   0.22

###### Correlation of Different Domains of SF-36 Questionnaire Between Bilateral Lower Extremity Amputees and Their Spouses

  SF-36 Domains                    P Value   Correlation
  -------------------------------- --------- -------------
  **Physical function**            0.44      0.06
  **Role physical**                0.24      0.09
  **Body pain**                    0.08      0.13
  **General health**               0         0.38
  **Vitality**                     0.004     0.21
  **Social function**              0.03      0.16
  **Role emotion**                 0.81      0.02
  **Mental health**                0         0.33
  **Physical component summary**   0.002     0.24
  **Mental component summary**     0.004     0.22
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5. Discussion {#sec83393}
=============

According to our results, most SF-36 domain scores for the spouses were within the normal range, except for general health and body pain, which were lower, and emotion scores, which were higher compared to those of general population. Duration of care and duration of marriage negatively affected QoL of veterans' spouses, while spouses' educational level and veterans' QoL had a positive impact on spouses' QoL. Although the number of children, and the mean age of spouses and veterans had a negative effect on the PCS, the most important independent predictor for PCS of the spouses was the veterans' PCS score. Spouses' education level was the only significant independent predicator of the spouses' MCS.

In our study, all caregivers were women and it appears that providing care for patients with disability has a stronger impact on women's QoL compared to that of men ([@A21891R21], [@A21891R24]). The QoL of bilateral lower limb amputee's caregivers is more in normal range compare to other chronic disease caregivers. In a study on patients with war related spinal cord injury, SF-36 domain scores of all caregivers, except for vitality domain, were below the average of general Iranian women ([@A21891R7]). Other studies about the QoL of caregivers of patients with chronic diseases support this finding as well ([@A21891R6], [@A21891R7], [@A21891R9], [@A21891R20], [@A21891R27]). Shimoyama et al. found lower scores in mental, general health and vitality domains of QoL in spouses of patients with chronic renal failure ([@A21891R22]). Blanes et al. reported lower scores in body pain and vitality domains of QoL among caregivers of patients with spinal cord injuries ([@A21891R6]). We found lower scores in health and body pain domains. This might be explained by the amputees' better general health compared to patients with other chronic diseases.

Duration of care and caregivers' age inversely correlated with caregivers' QoL ([@A21891R7], [@A21891R20], [@A21891R22], [@A21891R27], [@A21891R28]). In our study, the duration of care affected both mental and physical components of the SF-36 questionnaire. Hughes et al. and Unalan et al, Hadrys et al. found a negative correlation between duration of care and caregivers' QoL ([@A21891R20], [@A21891R27], [@A21891R28]). Ebrahimzadeh et al. found a negative correlation between physical function domain in SF-36 questionnaire and the QoL among spouses of patients with war-related spinal cord injuries ([@A21891R7]). As the amputees and their caregivers become older, their physical abilities decrease ([@A21891R22]). Ebrahimzadeh et al. and Hadrys et al. found an inverse correlation between spouses' age and physical function domain scores in wives of war-related spinal cord injuries ([@A21891R7], [@A21891R28]). In our study, spouses' education level had a positive correlation with their QoL, particularly MCS. Education had a positive correlation with physical function and vitality domains of caregivers of patients with spinal cord injuries ([@A21891R7]). Similar to our study, the number of children had a negative correlation with QoL in other studies ([@A21891R7]). Based on other studies, it seems that employment status does not affect spouses' QoL ([@A21891R7], [@A21891R29]).

Bilateral lower limb amputees have different types of pain and poor health-related QoL ([@A21891R2], [@A21891R3]). In our study, amputees' QoL closely correlated with that of their spouses. PCS of amputees was the only independent predictor of caregivers' PCS. Moreover, five of eight domains of SF-36 questionnaire correlated with each other. Other studies reported a similar correlation between QoL in caregivers and patients with chronic diseases ([@A21891R23], [@A21891R24], [@A21891R30], [@A21891R31]).

There were some limitations in our study. Most importantly, this was a cross-sectional study; therefore, it was not possible to establish a causal association between independent predictors and caregivers' QoL. Moreover, in our study we lost almost 20% of our subjects to follow-up. The QoL of amputees and their spouses are closely correlated; therefore, any improvement in one is likely to improve the other. Using better technology such as better prostheses and providing rehabilitation facilities, which can improve amputees' physical condition, could improve the QoL of their spouses as well. In addition, as we found a direct correlation between spouses' education level and their QoL, lower education level should be considered as a risk factor for poor QoL in amputees' spouses.
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